During the second century the identification of micromycetes that produce bioactive compounds is of great interest in the finding of new molecules to fight against many plant diseases. Fungi produce a wide range of metabolites as enzymes, antibiotics, vitamins, cytotoxic substances, insecticides, compounds that promote or inhibit growth, attractor, repellent, etc. [1, 2] .
System researches concerning ability to produce the biologically active substances were conducted by different authors on the separate strains of molds [2, 3] . Wide potential of micromycetes had not been fully studied up to now.
Intensive use of chemicals such as fertilizers and pesticides in agriculture forwards to increase of anthropogenic load of the environment. Chemicals accumulate in plants and pass to human beings cause intoxication, chronic diseases and cancer. The elimination of these consequences is possible only through a search new high-performance and ecologically safe chemicals as biopesticides.
The aim of our work was to test the antibiotic and phytotoxic activity of cultural filtrates of 125 micromycete strains as a starting point for further investigations of the most perspective strains for feasible obtaining of biopesticides.
Materials and methods.
In this work it was used 125 micromycete strains of the genus Penicillium, Cladosporium, Botrytis, Beauveria, Chaetomium, Curvularia, Endomyces, Fusarium, Gliocladium, Aspergillus, Alternaria, Aureobasidium, Paecilomyces, Mortirella, Nigrospora, Pseudallescheria, Scopulariopsis, Trichoderma, Ulocladium and separate strains Nectria sp., Phialophora sp. and Verticillium dahliae, which were isolated from different ecological niches such as air, dwelling walls, soil of Chernigovska area and rhizosphere of plants.
The micromycetes were grown on a basic nutritive Czapek medium [5] . The culture media were distributed in Erlenmeyer flasks (250 ml) with 50 ml medium. For inoculation ten-day suspension (1 x 10 8 cells per ml) of micromycetes grown on Czapek medium by 26°C were used. After 14 days the mycelium was removed through filtration. The culture liquid filtrates were tested against Gram-negative phytopathogenic bacteria such as Agrobacterium tumefaciens 8464 and Pectobacterium carotovorum 8636. A. tumefaciens causes crown gall disease on various plant species and P. carotovorum is a ubiquitous plant pathogen with a wide host range (carrot, potato, tomato, leafy greens, etc.). Antifungal activity was tested using test culture of yeast Trichosporon cutaneum 1502. Phytotoxic properties of culture liquid filtrates were studied using green algae Chlorella vulgaris 190 [5] .
Bacterial test organisms have been incubated on the medium of agarose gel for 24 hours. The yeast strain have been grown on wort agar at 26 ° C for 48 hours, the algal culture was grown in test tubes on a medium [5] at 26° C and illumination of 4000 lux for 5 days.
The screening study of culture liquid filtrate of micromycete strains using standard agar well diffusion method was followed. Eight-millimetre diameter wells were cut from the agar using a sterile cork-borer, and 100 μl of filtrate were delivered into the wells [5] . A diameter of inhibition zones of Petri dish culture was measured. The inhibition zones of bacteria were measured after 18-24 hours. In a similar way, the antifungal activity of culture liquid filtrates using yeast after 48 hours of incubation was studied. [6, 7] . Tsyganenko shown that Aspergillus strains had a wide spectrum of antibiotic action and phytotoxic activity especially A. parvulus 3142 [6, 7] . Screening of antifungal activity against yeast-like fungi had shown only single displays of this activity [6] . Some authors have also suggested that all chloroform extracts of the tested isolates of Aspergillus and Penicillium species had antifungal effect against Fusarium spp. growth where those from P. chrysogenum and A. flavus had decreased their radial growth by 76% compared to their relative controls [8] . The literature review shows that extracts of cultural filtrates of A. niveus 2411 and Penicillium sp.1051 have been shown the activity concerning phytopathogenic bacteria A. tumefaciens 8464. Note should be taken that the traditional methods of controlling of phytopathogenic bacteria such as metal-containing pesticides were not effective [9] . Therefore, the investigation of antibiotic activity of Aspergillus and Penicillium species against phytopathogenic bacteria and their practical use deserve attention.
Another promising finding was that species of the genus Aureobasidium and genus Mortirella are characterized by antibiotic and phytotoxic activity. It was reported in literature that a strain of A. pullulans is used to produce a cyclic peptide that has specific antifungal activity: aureobasidin A [10] . Due to its strong antagonistic activity against other microorganisms, A. pullulans is used as a biocontrol agent in agriculture [10] . Additionally, a recent study reported that some strains of A. pullulans can produce an antibacterial compound, exophilin A, as well as high yields of liamocins, and heavy oils.
A. pullulans has a high importance in biotechnology to produce different enzymes, siderophores and pullulan [11] . Furthermore, A. pullulans is used in biological control of plant diseases, especially storage diseases [12, 13] . In recent years there has been considerable interest in strains of A. pullulans as biopesticides. A proprietary mixture of two strains of A. pullulans was recently registered in the U.S. under the trade name "Blossom Protect" as a biocontrol to prevent blossom infections by Erwinia amylovora, the fire blight pathogen. Blossom Protect has been used successfully both Europe and in the Pacific Northwest. The new Botector Fungicide contains yeast-like fungi, A. pullulans strains DSM 14940 and DSM 14941, as the active constituent [14] . Botector Fungicide is a biological fungicide intended for use as a preventative treatment in the control of botrytis bunch rot / grey mould (B. cinerea) in grapes.
There has been considerable interest in antibiotic potential of M. vinacea in recent years [15] . The known compound methyl 2,4-dihydroxy-3,5,6-trimethylbenzoate and three new related metabolites, which were named mortivinacins A, B and C, were identified as metabolites of the fungus M. vinacea. Nicotinic acid was also encountered. Methyl 2,4-dihydroxy-3,5,6-trimethylbenzoate, mortivinacins A and nicotinic acid were responsible for the antibacterial and antifungal activities of the extract. Our results suggest that cultural filtrates of strains of A. pullulans and M. vinacea possess marked antibacterial activity as well as phytotoxic activity. It must also be noted that it is no findings about phytotoxic effect of strains of A. pullulans and M. vinacea.
This study has gone some way towards enhancing our understanding of biologically active substances by micromycete strains. It will be important to carry on the further research of metabolites of Aspergillus and Penicillium strains, shown antibacterial or phytotoxic activity, which can afford a basis for obtaining of biopesticides.
To further our research, we intend to study the phytotoxic cultural filtrates and extracts of micromycetes using a wide spectrum of crops and weeds. More broadly, research is also needed to determine the phytotoxic potential of strains of A. pullulans and M. vinacea. The literature on phytotoxic activity of strains of the genus Aureobasidium and Mortirella is absent. It is interesting to test the strains of A. pullulans and M. vinacea against a range of negative and positive bacteria also. Ключевые слова: микромицеты, антибиотическая активность, фитотоксическая активность, тест-организмы.
